
PHYSICS

PHYSICS : The branch of science concerned 
with the nature and properties of matter and 
energy. The subject matter of physics 
includes mechanics, heat, light and other 
radiation, sound, electricity, magnetism, and 
the structure of atoms.
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} “Light is an electromagnetic ray that travels in a straight
line”

} Reflection of Light:
◦ When light falls on a surface and is reflected back into  

the same medium, we say reflection has taken place

} Refraction of Light:
◦ When light travels from one medium to another it  

bends from its original path
◦ This phenomenon is called refraction.



Nature of Light
Light behaves as a:
•ray, e.g. reflection
•wave, e.g. interference and diffraction
•particle, e.g. photoelectric effect

Light incident on another medium
When light travels from one medium to another 
medium it either:
•gets absorbed (absorption)
•bounces back (reflection)
•passes through or bends (refraction)
When light is incident on a plane mirror, most of it gets 
reflected, and some of it gets absorbed in the medium.





} Incident Ray: The ray of light that falls on the 
reflecting surface

} Reflected Ray: The ray of light that is sent back by  
the reflecting surface

} Normal: The normal is a line at right angle to the 
reflecting surface to the point of incidence

} Angle of Incidence: It is the angle made by the
incident ray and the normal





} Laws of Reflection of light are:

◦ The angle of incidence is equal to the angle of reflection

◦ The incident ray, the reflected ray and the normal to the  
mirror at the point of incidence all lie in the same plane

◦ The incident ray and the reflected ray lie on either side of  
the normal



Characteristics of images
•Images can be real or virtual, erect or inverted, magnified or 
diminished. A real image is formed by the actual convergence of 
light rays. A virtual image is the apparent convergence of 
diverging light rays.
•If an image formed is upside down then it is called inverted or 
else it is an erect image. If the image formed is bigger than the 
object, then it is called magnified. If the image formed is smaller 
than the object, then it is diminished.

In optics, an image is defined as the collection of focus points of 
light rays coming from an object. A real image is the collection of 
focus points actually made by converging rays, while a 
virtual image is the collection of focus points made by extensions of 
diverging rays.

IMAGE



} The image formed in a plane is mirror is…

1. Virtual and Erect

2. Of the same size as of the object

3. At the same distance from the mirror as the object is in front 
of it

4. Laterally inverted

Plane mirror
Any flat and polished surface that has almost no irregularities on its surface that 
reflect light is called as a plane mirror.



Principle of Reversibility of light
If the direction of a ray of light is reversed due to reflection 
off a surface, then it will retrace its path.



} Concave Mirror: A spherical mirror that has its reflecting surface  
curved inwards

} Convex Mirror: A spherical mirror that has its reflecting surface  
curved outwards

Spherical mirror
Consider a hollow sphere with a very smooth and polished inside 
surface and an outer surface with a coating of mercury so that no light 
can come out. Then if we cut a thin slice out of the shell, we get a 
curved mirror, which is called a spherical mirror.

Relationship between focus and radius of curvature
Focal length is half the distance between pole and radius of curvature.
F = R/2

Rules of ray diagram for representation of images formed
• A ray passing through the centre of curvature hits the concave spherical mirror and 
retraces its path.
•Rays parallel to the principal axis passes through the focal point or focus.



•Pole (P): The midpoint of a spherical mirror.
•Centre of curvature (C): The centre of the sphere that the spherical mirror 
was a part of.
•The radius of curvature (r): The distance between the centre of curvature 
and the spherical mirror. This radius will intersect the mirror at the pole (P).
•Principal Axis: The line passing through the pole and the centre of 
curvature is the main or principal axis.
•Concave Mirror: A spherical mirror with the reflecting surface that bulges 
inwards.
•Convex Mirror: A spherical mirror with the reflecting surface that bulges 
outwards.
•Focus (F): Take a concave mirror. All rays parallel to the principal axis 
converge at a point between the pole and the centre of curvature. This point 
is called as the focal point or focus.
•Focal length: Distance between pole and focus.
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} Principal Focus:
◦ Focus of Concave Mirror: It is a point
on the principal axis, where all the rays
parallel to the principal axis converge

◦Focus of Convex Mirror: It is a point  on 
the principal axis, where the reflected  
rays appear to converge

} Focal length of Spherical Mirrors:
◦ The distance between the pole and the principal focus is called the focal  

length of the spherical mirror

} The Radius of Curvature is two times the Focal Length of any spherical mirror



} If in a concave mirror, a ray of light parallel to the principal  axis after 
reflection will pass through the focus or appear to  diverge from the 
focus in case of convex mirror

} A ray passing through the focus of a concave mirror, after  
reflection, will emerge parallel to the principal axis



} A ray passing through the centre of curvature, after reflection  
is reflected back along the same path

} A ray incident obliquely to the principal axis towards the pole  
on the spherical mirrors is reflected back obliquely



} We can place the object at six positions  
from the mirror:

◦ At infinity
◦ Beyond C
◦ At C
◦ Between C and F
◦ At F
◦ Between F and P



1. At infinity:
} The image formed is:
◦ Real and Inverted
◦ Highly diminished, Point-sized
◦ Formed at F

2. Beyond C:
} The image formed is:
◦ Real and Inverted
◦ Between F and C
◦ Diminished



3. At C:
} The image formed is:
◦ Real and Inverted
◦ At C
◦ Of the same size as the object

4. Between F and C:
} The image formed is
◦ Real and Inverted
◦ Beyond C
◦ Magnified



5. At F:
} The image formed is:
◦ Real and Inverted
◦ At infinity
◦ Highly magnified

6. Between F and P:
◦ Virtual and Erect
◦ Behind the mirror
◦ Magnified





} Concave mirrors are used as:
◦ Shaving mirrors
◦ Torches, search lights, and vehicle headlights
◦ Used by dentist to get large images of patient’s teeth
◦ In solar furnaces to concentrate heat



1. At Infinity:

} The image formed is
◦ Virtual and Erect
◦ Behind the mirror (at F)
◦ Highly diminished

´ 2. Between Infinity and P:
} The image formed is:
◦ Virtual and Erect
◦ Behind the mirror (between P and F)
◦ Diminished



} Convex mirrors are used in:
◦ Vehicles as rear-view mirrors to see traffic at the

rear-side
◦ Used as a device to check thefts in shops



} Object is placed left to the mirror and the pole is taken as the origin

} Distance to the right of origin (+ve X-axis) is positive while that to  
its left (-ve X-axis) is negative

} Distances above the principal axis (+ve Y-axis) are positive while  
those below it (-ve Y-axis) are negative



} The mirror formula is:

+ =
1 1 1
𝑣 𝑢 𝑓

Where, u= Object distance
v= Image distance  
f= Focal length



𝑀𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑚 =
ℎ𝑒𝑔ℎ𝑡 𝑜𝑓 𝑖𝑚𝑎𝑔𝑒 (ℎ2)	=	−𝐼𝑚𝑎𝑔𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (−𝑣)
ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑜𝑏𝑗𝑒𝑐𝑡 (ℎ1) 𝑂𝑏𝑗𝑒𝑐𝑡 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑢)

} For Virtual image, m is positive  
Real image, m is negative

} If m>1, image is bigger than the object
} If m=1, image is of the same size as of the object
} If m<1, image is smaller than the object

} If m is positive, then the image is virtual and erect
} If m is negative, then the image is real and inverted


